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needs clarification [2]. But of course, given the wide variety 
of issues covered, it is inevitable that readers or reviewers 
find themselves occasionally in disagreement with the editor. 
From an editorial point of view, the volume is complex. The 
reader should proceed cautiously, making good note of the various 
conventions, systems of quotation (for example, p. lo), uses of 
quotation marks (p. 29), distinction of two senses of the word 
"existence" in "existence of classes" (p. 15), etc. It might 
have been helpful to print Jourdain's and Russell's texts in 
types different from each other as well as from Grattan-Guinness' 
commentary. To mention one rare misprint: p. 152, line 3, 
should be "hear" instead of "here." 
All in all, the volume exemplifies work in the history of 
logic, set theory, and philosophy at its best. Sophisticated 
historiographical scholarship and fine understading of the 
issues are unusually well combined in Grattan-Guinness' Dear 
Russell-Dear Jourdain. 
NOTES 
1. Compare I. Angelelli, Class as one and class as many 
before modern set theory. Historia Mathematics 6 (1979), 
305-309. 
2. Compare I. Angelelli, Abstraction, looking-around 
and semantics, in Studia Leibnitiana, Sonderheft 8, to appear. 
A CRITICAL STUDY OF THE YANG HUI SUAN FA; A THIRTEENTH-CENTURY 
CHINESE MATHEMATICAL TREATISE. By ham Lay Yong (L.Y. Lam). 
Singapore (University Press). 1977. xx + 360 pp. 
Reviewed by Joseph Needham 
Gonville and Caius College, Cambridge University 
Cambridge, England 
Although there were giants in the past, such as Li Yen and 
Ch'ien Pao-Tsung, or Mikami Yoshio, there are very few scholars 
today who work on the history of Chinese mathematics, in spite 
of its crucial importance as one of the basic components of the 
Old World civilizations. Outstanding, however, are Elvira 
Ivanovna Berezkina in the Soviet Union and Ulrich Libbrecht 
in Belgium. By the publication of her present book, Lam Lay- 
Yong (Lin W&n Li-Jung) has joined this very select company. 
She is quite right to say in her preface that although much is 
known of the history of early Chinese mathematics, a critical 
and detailed study of a complete ancient or mediaeval Chinese 
mathematical treatise, together with its translation into any 
Western language, is very rare. 
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Ever since the great compendium of George Sarton, the im- 
portance of the work of Yang Hui (Yang Ch'ien-Kuang), who lived 
in the Southern Sung between A.D. 1261 and 1275, has been fully 
recognized. Although some of his books are lost, there are a 
number which still exist, and these testify to his significance 
in the history of mathematics. His main collection is entitled 
Yang Hui Suan Fa (Yang Hui's Methods of Computation): a collec- 
tion of three books, first put together in A.D. 1274. The 
first was the Ch'Bng Ch'u T'ung Pien Suan Pao (Precious Reck- 
oner for Variations of Multiplication and Division). The second 
was the T'ien Mou Pi Lei Ch'gng Ch'u Chieh Fa (Practical Rules 
of Arithmetic fo; Surveying). The third was the Hsti Ku Chai 
Ch'i Suan Fa (Continuation of Ancient Mathematical Methods for 
Elucidating the Strange [Properties of Numbers]). The work was 
reprinted in 1378 and again in Korea in 1433. Fortunately, a 
complete copy of this Korean reprint was'made by the celebrated 
Japanese mathematician Seki Kowa (1642-1708) in 1662; and this 
was discovered by Mikami Yoshio. Li Yen provided Lam Lay-Yong 
with a microfilm copy of this, and it formed one of the prin- 
cipal sources from which she has made her translation. Other, 
more fragmentary texts have also been used. 
The first of the works in question begins by giving a 
general outline of mathematical studies, and then describes 
six methods of multiplication and two methods of division, as 
they were known to the thirteenth-century mathematicians in 
China. It then deals with fractions, the extraction of roots, 
and the fixing of place value. Here Lam Lay-Yong has an in- 
teresting disquisition on the origin of the zero symbol, pointing 
out that for nearly two millennia before Yang Hui, the zero was 
constituted in Chinese calculations by a blank space on the 
matrix counting board. However, she does not consider the 
Maya zero, or whether it could have had any connection with the 
first appearance of the dot or small circle in Cambodia in A.D. 
686. Yang Hui must have had the empty space in mind when he 
used the word k'ung (empty) to denote zero in his first problems, 
but after that he goes over to the small circle. The rest of 
the first book is taken up with methods of multiplication and 
division. 
The second book is much occupied with empirical geometry, 
discussing the rectangle, the square, circular areas, triangles, 
and trapeziums. It then goes on to quadratic equations, dis- 
cussing how calculations can be done with counting rods, dealing 
with positive and negative terms, and showing the relationships 
of the methods used to the geometrical representations. Here 
arises the Horner-Ruffini method for solving higher numerical 
equations. It has been known for a long time that this method 
was anticipated by the mathematicians of thirteenth-century 
China. Although earlier Western historians of mathematics 
believed that the earliest Chinese quadratic equations dated 
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from the tenth century, they were actually a thousand years 
older, because examples can be found in the Chiu Chang Suan Shu 
(Nine Chapters on the Mathematical Art), a Han work. 
The third book takes up the subject of magic squares, 
indeterminate analysis, and musical and calendrical calculations. 
It also discusses the solution of simultaneous linear equations, 
a subject which has close connections with Diophantus in Greece 
and Mahavira in India. There are also problems on variation, 
and problems involving fractions, linear equations in one unknown, 
and proportional parts, together with the extraction of nonintegral 
roots. 
All in all, Lam Lay-Yong has produced a splendid contribution 
to the existing literature on the history of Chinese mathematics 
and translations of original texts. Perhaps owing to a slight 
measure of undue modesty, the author has been inclined at times 
to abbreviate her commentary, so that it will be desirable to 
read her book in conjuction with what other historians of mathe- 
matics have said previously on the same subject; but the precious 
element here is the complete translation of the text of Yang Hui 
himself, and this will be indispensable for future scholarly 
research, especially on the part of historians of mathematics 
who cannot themselves read Chinese. In addition, the work is 
rich in clear explanations of the technical terms used by the 
thirteenth-century Chinese mathematicians, and that in itself 
would render it an indispensable acquisition for the shelves of 
all historians of mediaeval mathematics. 
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This monograph, intended for a general readership, explains 
lucidly the basic principles of Galois theory, Lie groups, and 
Klein's geometrical innovations. It also contains interesting 
scientific as well as biographical details about many prominent 
geometers of the nineteenth and early twentieth centuries-- 
from Galois and Jordan up to Poincare. The author describes 
vividly the interaction as well as the antagonism which existed 
between the various schools of geometric thought at that time, 
and candidly exposes some personal traits of the giants of 
mathematics of the nineteenth century, especially Riemann, 
Weierstrass, Lie, Klein, Dirichlet, Mabius, Steiner, Jacobi, 
and Cayley. 
I strongly recommend this monograph for anyone interested 
in learning about the somewhat tortuous path of development of 
*Currently at the University of Maryland, College Park, MD 20742. 
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